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Ceria nanorods synthetic method
The nanostructured ceria support was synthesized using a previously reported hydrothermal method. 1 0.5 g of Ce 2 (SO 4 ) 3 · x H 2 O were mixed with 40 mL of 10 M NaOH solution in a 50-mL Teflon-lined stainless steel autoclave. The chemicals in the autoclave were then hydrothermally treated at 120 °C for 15 h in a convection oven. The product was filtered and rinsed with 50 mL of water. Afterwards, it was placed in the convection oven for an initial oxidation at 50 °C for 2 h. 25 mL of ultrapure water and 25 mL of 30 % H 2 O 2 were then added to the oxidized product and sonicated for 30 min, followed by stirring for 1 h to enable the reaction to reach completion.
The resulting sample was filtered with a 3.0-μm pore size polycarbonate membrane, rinsed with water and dried at 50 °C for 4 h in the convection oven. At the end, the synthesized material was activated at 400 °C in simulated air (20% O 2 , 80% N 2 ) for 30 min at a pressure of 0.07 Torr.
Characterization methods
TEM was used to investigate the morphology of the synthesized particles. About 5 mg of sample was dispersed in ethanol, and sonicated for 10 s for better dispersion. 10 μL of the suspension was pipetted and loaded on holey carbon films supported on Cu TEM grids. The TEM images were recorded on a Hitachi H-7500 transmission electron microscope (Hitachi High Technologies America, Pleasanton, CA) operating at 80 kV. The HRTEM images were recorded on a Tecnai G2 F20 S-Twin 200 kV field-emission transmission electron microscope (FEI Company, Hillsboro, OR). The images were analyzed with the DigitalMicrograph software (Gatan, Inc., Pleasanton, CA). The crystalline structures of the samples were investigated by Xray powder diffraction (XRD) using a Rigaku D/Max-B X-ray diffractometer (Rigaku Americas, The Woodlands, TX) equipped with a Cu Kα X-ray source (average wavelength = 1.544 Å).
The chemical states of Ce and local structures surrounding Ce in ceria samples were probed by using the X-ray absorption near edge spectroscopy (XANES) and extended X-ray absorption fine structure (EXAFS) techniques. The Ce L 3 -edge XANES and EXAFS measurements were performed at beamline BL17C of the Taiwan light source at National Synchrotron Radiation Research Center in Taiwan. A Si (111) Double Crystal Monochromator (DCM) was used to scan the photon energy. The energy resolution (ΔE/E) for the incident X-ray photons was estimated to Pg. 3 be 2×10 -4 . The EXAFS spectra were measured in the fluorescence mode using a Lytle fluorescence detector for ceria samples. The IFEFFIT software package was used to analyze the EXAFS data to obtain the local structural parameters of ceria. Several constraints were applied to the fitting parameters to exclude unphysical results. The Debye-Waller factors of the first and the second shell were set to be the same, while the energy shifts (ΔE) that largely depended on the atomic species for the first and second O shells were set identically. Pg. 5 Pg. 7 Pg. 8 
Analysis of the concentrations of cerium ions in the reaction mixtures

